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(57)Abstract: 

PURPOSE: To provide not only a green LED but also a 
nitride semiconductor light emitting device which emits 
light of wavelengths of 360nm or above and is high in 
brightness and output power. 

CONSTITUTION: A first N-type nitride semiconductor 
clad layer 5 and/or a first P-type nitride semiconductor 
clad layer 7 are formed coming into contact with an 
active layer 6 of indium-containing nitride 
semiconductor. The first N-type clad layer 5 is smaller 
than the active layer 6 in thermal expansion coefficient, 
and the first P-type clad layer 7 is smaller than the 
active layer 6 in thermal expansion coefficient. The 
active layer 6 is of single quantum well structure or 
multi-quantum well structure, whereby it is made to emit 
light of lower energy than the intrinsic band gap energy 
of nitride semiconductor which forms the active layer 6. 
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Ft— 5RW»S:K-'^r*fc, y>F-^<Z>*> 



9 

£-5. 79*e.~7% F-"7*« £*> FIHBSJfc 
© fcf-^&Ri »j ti#S 0 . 5 e V{£x*;i/=sf-«C tf- 
* USES £ 2/ 7 b £ 3 £ tfV ft 5 2>\ 3MttfSl4J£ < * 

(D^mmzit^^mm.*: s < -rs 3 ^ 

#T*£-5„ #tc, 7^^#-W$l£F-7 p Lfc*£'f4 
©7WS®T?a>Sffl-e, ?&[4iS& 7 > K-^ffl I n G a N 

-e^-rs z uv \ m&mzttmz f- 

£ j y F-^©=&© <fc u tiJBftffeWK ftsfift 

£fc, />F~:/©I nGaNS^ajf^Lfc 

[0 0 3 1] #Sft?#^MSS0fl5f£)ffi^ I n 
GaN/GaR InGaN/InGaN (,»Wi 

ib£i«i®tfe^„ mwsz^mM&xpmm. 20 
tt-s #-*?#^«fic«sftii -fc 'J fcaw&taatf 

©»$ 14. S5w>^ h n -i*~m-*yyx h a -A 
tc u mmmsj mm&c* >^hn- ahbh-:*- > 9 

*«*?#^(Kti:"ts. #Fltiioot 
n-2*#T©Btff**M*l<v\ ^©#FJS©SOT©^H 

e> icgf * L < 14 1 0 0 Or y 7?. h a - AJiAT©ff $ #M 

4 * ' isiffistc ft— , 7 2 -fe ^ - 

[0 0 3 2] £fc, 01 tC^-Ti^tC Hl©nS^7 
'V FJg5*fcl4fl2©nS!;^y FM4JC»LTWf £ 
Bf&t&MtL LTnSG a NJ: U &5 n3?n># ? hJi 40 
3 SrJgfiR-r S 't«ft L < , lugBH KDpMt^vb* 
«7 4fcl4|?2<7> P §y^y FJf 8K!fcLT»li£J!&* 
•TSMi:LTp^!GaNJ:*J^Sp§ffn>^^ hJf9 £ 

914, ^20n|J^7'y FJ14, ||2(CpS957 KJB 
8 #G a N T'^S ftT V ^titf. m\V&flrtrZ > &m*tz 

^pTtlT'feSo GaN«fcyfcS:3>** MI3, 9 
f£-f.S©t4, ^2©?7yFJS©4 
•5 & 3 7xJ2Lt<&B&ti*8Mii*- S-vt^yttb im 50 
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e>*nc<v^e>-e&5. #(cfg2©<?^y Fii©£-i>ic 

<M§5©#ffl!*T?&3. t£o T***- 5 5» * =1 > * * 
hWW&ft^-f^G a N^r-iSilW^^^ ? hJftCflM 
1-5£fc£i:oT, Vf j^f^^J^IMt? 

[0 0 3 3] H2l4*-«-?*F«ga>?Sttli©JPS, 

tfy>F-yi no.05Gao.95Ni'J^§m^T-&^ 
U MH8lifSft»5(<y>F-^ , Ino.3 Ga 0.7 N*y 

H2©^7^KMil, &l©ng!*9vFJifc, ?S'fiJS 
i:. fl5lfflpSi^5y FJlt, H2C0pSi?7'y FMfc 

^^FSttO. ljitm©SiK-^nlAlo,3 Ga 
0.7 NJ:U&»J, %il<Dn : ®.V ! 7V FMI450 OJryif 
^hP-A©I no.OlGao.99N«ty«:y, Hl©P§£ 
o=yv KIii2 0t>^hn-A©Mg F-7°p§£I 
no.OlGao.g9N«fc*J*:*J, f2(DpI^59 FSi4 
0. l/imfflMgF-7'plAlo.3Gao.7NJ:iJ4 

[0 0 3 4] JRa-^aVt I no.05Gao.95NfSiSJll4, 
i&tt<Drty F^-V ^T'x^^df-Tii 3 8 0 n m#i£© 
l!WS:*<+*3i:tCJ:»J4 2 0n 

/3 T?^-r I n 0 . 3 G a 0.7 N^^M^^CDAy F^r> 

*\ Hixijw&aK-rssfcciy, 5 20 nmia< 

©HJHSfeSbtA^&ns. r©4e>(C|gl©n®^^>v 
FM £M l © p ^ FMt?** nfciS14Ji©Bl)?S: 

g§„ o*y, ii^©Mii:©j?vv?S'[4Jf-ett^©?g'ffiJi 
©/•?> F¥-v >y ^x^;u^-tc|a^f S^6L*^5^ 
v^*"\ *^©#-*-^^^©?S , [4JfT'{4 
©BW&aK-rsitfcioT, A> F3r-vy7'x*;i< 
< ^ »J , 7ifl>#PNo>rty F=¥-v >y 

df-j: y %®x*;i/¥-©}t. ai-fejafcRS^a-tts 

F— 7 p Gfc%©J: y titefitt«<J:v^©T?m*3WK< 

«: y , s & fc/s-> FKie^-e^fiifisro^v ^«gtc®n 

[00 3 5] * fc. «©P¥AWV M n G a NT??gffi 
mttfO. 3~0. 5T?l*e*f!fcWB<«:oTa3yttA 

[0036] fot, *WBicev^"r, ^JfoiWtt 
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1 0 0 htJ-AJ^T, $ilC^L<«7 0^- 

yf'XbU- AJ£TF £ & S J: e> fCJgtfWS 3 i: ^S* L 

te, ^l4JI«lo§Sy/£:ft£^;i6f52©?^y K«, 

[0 0 3 7] Sft^NK^tCfe^T, A 1 N0)g$ffi»& 
»IJ4. 2X 1 0-6/MU, G a NOlBSWSRtt 
5. 5 9X1 0-6/Ktfe5ItA%&W^I>. In 10 

ffi»tt*WT?»*jW. MIC I nN©«MA^^tf 

^as^fc-Kje-r**:, «MHBfflaR©)(W!ttinN>G 

aN>AlN^„ — SffcflS^MtaOjRSjSiSS: 
BT*-g>il, IfMBEST?B5 0 0'a MOVPES 
T-«B#tC9 0 0°CJ^LhCT)^iaT'^S$i±§o 09*.l*MO 
VPEfflsfCfcSt I nGaNT-7 0 OTJRJt. A 1 G a 

* 5 >y Wf-e&A,£*y- 5:it£T#« l mate s. 20 
Marty f^> v :/:n*;i/¥-*ws < & y , sfctafcR 

*SKK«C*S0D^*S. o£ ytSffiJi© I no.05G a 
O.95N, Ino.3 Gao.7 N<W4S5l©^9y K», & 
±^$20^7^ FJS.tyfel n ff£>\ vfe\ ^kussb^r 

tc§lo5Syf5**^fflU mWS<Drty F^'-v -y 7°^* 
*vJn $ < & § ©TSS©?S'ffiJi©; ^ y Ffflffifc «fc 30 

j eco§io§ayf£;^»fS'ffi® &#< -tsts tr*g < &s© 

[0 0 3 8] 2fc^<03jS?tCfe^T»*LVxJB«t±, -f 

fl©nS?7yKIi:LTflli, ^©fSl©n§y?^ 
>y FM OgUT, » 1 © n§tf? 5 >y KM J; y t»**B3W& 
gfctf v >-f > y Afc-^tfEftft^aW* «fc y 

^«iti:-r53^tcJ;oT, *m>ffl&M<nrty F=? 40 

y, i<B3»£BCfclrVt\ itugBfgi©nM^^y 
Filiiltffa^'[4®i:<Z),mmiP^3 o o^->^ ho-A 

^y*JVl±*^timm¥&fc& VteZ^-AttPM 

mm l < te&mg&#j3mm<D?mM zmx. ^<m& 
•ksslt, ?mm «fc y feflfimflTOfrhs v ^t;u5 - 

* a sr-^tf p t-wm&zm 1 © p ? v m t 
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F^-Y <y 7*x*;^-J; y fc^*;i/=5r-©ftj!W&2 

[0039] m&immtmwmm^Zs ±iz*>m 

B^Lfei^C, InGaN4£i:t5iStti5:AlGa 

I nGaNSSttlfeAlGaNf^y FS&MA,£ 
fiSw>*srei±. ^eJf©f^£flf<1-50£oT, I 
nGaNfgffii, Al GaN^5-y 5 V 9 t&c. 

L^fil^CfeS. Wttf. »I4)1©J*$ & 2 0 07f->^' 

&Ki*?fBH#ffl»i:fc5. iftliA l Sr*tf^9ry K 

BUS© I n G a N?Sffil<D^Tli A lGaN?77 FJff 

b^MS: I n G a N^t±ll*e#McMfnT'g^V x^ 4; 

[0040] 1 ICa^-T i O In 

hG a i: =fe-^tf?SttS 6 IC^t-^JSil UT. SrfetC^ 1 
fflnS^7 7 KM5S:?KsaLTV^S. ZLGDfl 1 © nM? 
v -y Fjf 5 tt. fcAl &^ti 1 ^ 2©nH?59K 

jf4 ©ra©^^y 7 LT^ra-rs. yn 1 On 

^ >y FJ1 5 T'&& I n ^^Mftt)^^* £«G 
T% A 1 Z&tm 2 CO ^ 5 <y FJ1 4 i:S't4® 6 ©feS 

m?m nmmmsmmz. i^tsi; sM&^nx-r sabs 

*l©^5«5/KM5JCJ:o T^RiRS ns©T% 
SttBW#2 o 0*>^ha-i*WTK:*Si:§lr33R 
yjE5**Wffl LtfWc^LTAy F^-v >y ^a:* 

*»%tSttW©iliSS^BS* v i > 'S:<«:5. tot. ffi®M<D 

©T?Sbt£B*3!>«t^'tS. 3©iC)fC||l©nS!^^>y 
FJf 5 *rty 7 rSt LTfffflS-&Sfe«)tCli. 
*?>^v xjST-S>^S'l4» 6 fcjg 1 © nM? 5 >y K» 5 £ 

[0 0 4 1] Sfe, Jgl©pa^7»;FItt7;^- , > 

A 1 G a Na^m^^WCifc^T, pM{b 
U^1-^3&\ »SV>ttInGaNJ:yjS:SfS§14»a«MPP 
4, ^l©p!9^^>y KJiJaKWHCflJ*. 6f^ffl««»« 

[004 2] SBMbfe¥«ft:J: l J «:S*»WG)|Sy63RdFS: 

SO , MBE «mMa*9&g© . HDVPE 



(8) 



13 



IZI n a Alb Gai- a -b N (O^a, O^b, a + b 

(C®, A®, R®£^fr) , SIC (6 
H-SiC, 4H-S i C%fSti) , 7-^%)^ (Mg A 
12 0 4 , niZ^(D (1 11)®), ZnO, Si, G 
a As, &£VH4ft&©$tffc#^iiSffi (NGOf) # 
ffifflt^S. nM©^»^W2^>F-7© 
^8T-fe#ibtl-5*\ Si, Ge, S*0 
^fitfWK¥«W*«C#A"rs 3 iltc «fc oT#e» 10 
4a&. ZfrpmDM&lB^mfoMliMg* Zn, Cd, 
Ca, Be, C<9f©T^-fe^-^l«ftS:HIi<3&aa 
fi*tc^f*ii*tc*A1-s*\ *fctt»A«4 0 o°c 

[004 3] 

f-So J^TCDjQSMtt, MOVPE^lCiSS-ftitJ^ 
WiOiftRjIfStS:^ b T V \ S . 

*mm*mi*&misTti3&"t&. 20 

[0 0 4 4] TMG (MJ^^I/jtfUtfiO I1NH3 t 
SrffiV\ iRf£H§E»KHZ'V hUfeiJ-7r-fT»El©CSi 
(C5 0 0TC"eGaN±y*:S^y7rM2«:5 0 

[0 0 4 5] WC?&g£ 10 5 O'CfCjyf, TMG, 
NH3 IZMtlS i H 4 #;*£:J§V\ S i K-^nIGa 
NiUJfcSnSn^^^ hj§3 5:4 ^ m©^jpT?^ft$ 

[004 6] fijSV ^XW$iS7- tCTM A (bV^^^TJV 
5-^7A) £#Hx., HftX 1 0 5 0°CT?S i F-^nS 30 
AI0.3 Gao.7 Njf«fcy&5H2G)?^y Fjf 4 £ 
0 . 1 At m©RJ?"l?J&R3 -ttfe. 

[0 0 4 7] SS£ 8 0 0"CKTRf, TMG, T 

MI (h^fM^^A) , NH 3 MtfSiH4 
Sfflv\ S i F-^nII no.OlGao.8GNJ:yfcS« 
iC9nM?^v 0 0;f:y?*x hn-AcDflg/S 

[0 0 4 8] g^TTMG, TMIfiitfNHa 

v\ 8 0 o'cx-yy^--fi no.05Gao.95N <fc u&s 
i§ffiS6 C¥-*?#FW3S) & 3 0 hn-i» 40 

[0 0 4 9] $£>&C, TMG, TMI, NH3 ICiOX-fT 

feiccp2 Mg (>>^n^>3ii/x-;i'V^i"?A) 

?:ffl^ 8 0 OtT'Mg F-^pMI no.OlG a 0 .99N «£ 

[0 0 5 0] 7£tC?aK£ 1 0 5 O'CtCiitf, TMG, T 
MA, NH3 , CP2MgSH\ MgF-^PlAl 
0.3 Gao.7 Ni*J^§2©pS^7-yFI8$:0. 
1 iam©B8p-C/&R3itfc. 50 



iffHR 2 8-3 1 6528 
14 " . . 

[0 0 5 1] 8ft v£, 1 0 5 O'CTTMG, NH3 Si 
1>*CP2 Mg&MV\ MgF-'T'pIGaNiUJfcSp 
§£=i>^^ hS9 5:0. 5/im0)K/?-a&fiSi±fe.. & 
±fflSW6»7*fe. fiKftfflttSTfTW^^x-^&iBOS 
SW^&SiyfflU 7 0 0W?i-^©7- 
feffvv. p^&S&fcffiSSftflsl/fe. fehM© 
p §E=f > # ^7 h jf 9 ©SMiCjfryfeCQ^KGDV^ ? fc^jS 

itAUU^m P M=I>^^7 hjg9CDMC 
NitAui'J &SiE«f SrJBrtbfc. ttS&Aft. 9 
X-/N&3 5 0 fimft(D^v7°\Z$-MLt-&-. flfSSacft 
V 1 5 S©*HtpIitmS:fiFO L E DtR?-fc bfc. 3 
©LE DfRT-li I f QmmmSM) 2 0 mAT'V f 3 . 
5V, 5j§#tf-*i&54 10nm(Df«^U « 
3"6ffi*i*5niWT'$)ofeo £<MC, mt^V bM&£ 
ffiipgtt 2 0 n mTf* »J , *ffi?K:fiWffi© J: V ^^fc^ b 

[0 0 5 2] |Hfife0!I2 /-<J^ 
ffl&M*: I no.05Gao.g5N-ej^by*®IW?S: 1 0 

h n - a t b tdsmtt&gs&h k. mmz ltl 

E DffSffibfe. 3(7) L E D*?tt. I f 2 0 mA 
fOBWC, «Jfcfcr-?iftft4 2 5 nmfflW3R6$SBfe&S 
b, «»m*3V5mWi:*«fC«nfe4#ttSM%U 

Wl/OD^filftfei 2 0 nmi:l«fflJ:^ffe^ 
5r5^b7=.„ 

[0 0 5 3] HS£$]3 
S§ffil6$:y>K-yino.2 Ga 0 .8 Nt«^btJ« 
?H4|gS&0!l 1 £ BI«Hc bT L E D*T-S:ffiHb 3© 
LED*m I f 2 0mAlC£Vvr, ffcfttT-^t&g 
46 5nmODf«^U «Jtm*«« 5 mWil^W 
KflfcftfeW-ft&asU 5§^X^^7 WUD^HWI^ 5 n 
m t mm.(D <fc v ^58^6 S:^ b feo 

[0 0 5 4] 

fl© P S^7^FI7 &J»ftU*v !»J 1 
4:|BWIBcLTLED*7-S:fWlbfe. ^COLEDfl^ 
14. I f 2 0 mAT'V f 3. 5 V, 5§ftt°-^?&R4 2 
5 n in<Z)Wft!&fc£j* U HC< fg^m^tt 7 mWT'* 
0^0 £<MC, h;i/©4HBIil42 0 nrnt* 

ofc. 3©5§3f;*-7-«vS'f4jiiCAlGaNJ;U^^2 
ffl?7yFS8 ^ifig^ bTV^SCO TfS'ffiJlco 5 1 o 5S y 

^ffi^ifAb^. 

[0 0 5 5] ^SSW5 
^l©nl^7'V KM5£:bTS i F-^nSl no. 01 
Ga 0 .99N%3 0 0*^* hP-A0>KST?J*R2 
1±, WCtSfSffetb-Cy^K-^Ino.s Gao.7 N 
5:l0^^xFa- AfflBEire^RSS *C« 1 © 
pS?5-y F®7 iibTMg F-y I no.oiGao.99N 

jf& 3 0 oaryifT, h n -A©^T'^R£^££W4 
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If 20raAiCfitv t , Vf 3. 5 V, 563* 

U 3&y6ffi#3mW£#Wc«ftfc4#'f£$:a*Ofc. 
[0 0 5 6] 

J^K:iffigfflWt7 O^^bn-ACI n 0 . 4 
Gao.6 N fr<i & §#-4^#^#^©?S'[4M 6 & j&R 

fcfc, :**?tCfcVVC, n§!=7>#? F/f3# 
flfflnli'^-y FJffcL-Tfft§LTW5. fctcfg-ffli 10 

piyn>#? hJ19 £4xeWiltfi60!l 1 

If 20mA(Cfe^T, Vf 3. 5 V, SfefcfcT-^SfcS 
5. 2 5 n m, 0 nmfiOlH5«3t!bSU «3tffi 

*4 mWt*«tK:«*lfc4t1tS:wUfc. 

^ltDnM^^-v K»5ilUTS i K-^ngGaNfe 

3 o o^>^ ho-Affligt^st, matmm 

6t.LT/y F-^I no. 3 Gao.7 NSr2 0^->^7. 20 
hO- A<BRJ?T?J&R3 ^CfCjJS 1 © p 9 y FS 
7tLTMg h*-^plGaNl$:3 OOt>^hD 

- AoiMET^ait^jE^taafew 1 ^bhwcut l 

E DjRT-fefRHL/fe. 3. CO L E D*?4i. If 2 0mA 
EfeWC, Vf 3. 5V, ?^tf-^Ifi : 5 15nm, 
¥»I4 0 nm«f«fi?|}t^U I8^ffi*3 mWT'fe 

[0 0 5 7] 

7^ -t -5RS*ftasi: ltd e z (yxf;i/j;> 

*) . K*— 5F*BftaRi: LT S i H 4 jg£Jf6 30 

tl/TS iilZni F-yLfeni!l n 0 .05Ga 0 .95N 

ffill traSftfcpTLEDjR^-SrfHHbfc. ^©LEDfg 
T-li, 30LEDi?liI f 2 OfaAtCfeV^, Vf 
3. 5 V, Wtid-9WL&± 8 0 nm, 0 nm 

[0 0 5 8] 3Q6#|9 
fi&ffiJl&y^F-^I n 0 .8 Ga 0 .2 NT'^Lfe^ 

itmmm 1 ^rwmc lt l e dsr^ '© l 

EDU I f 2 OmAt'Vf 3. 5 V, 5fi3t tT- ^ jftS n 40 
6 5 0 nmfflgfe^tgU IfcfcflMJli 0 . 7 mWT* 

[0 0 59] Jl£g£#IJ 1 0 AQW 
HlC7)n§y^-5-y FIStlTS i K-^nII no.01 
Gao.99N5:5 0 Qicy ?7YU- UQl&M-T^WLL 

F— ^1 no.l5G ao.85N$: 1 03f>^ hP-ACDiS 
StCJgfiSU -?-CD±tC|^^jSi:UT/>F-'^I n 0 . 05 
Gao.95NS:l 0*>^ND-i»<0ffatC3BfifcU - 
n&3£2fC4ia-J-3ifcRyigU fcflaCZ/.F-:/©! n 50 
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0.15Ga 0 .85N#F?Jf&l OJtytf* hO-A^I&L 
F/IfcUT, Mg K-^pII n 0 .0lGa 0 .99N&5O 

o*:/^:*hn-A©KJPT*7&*1-5. -ecfffittiafiWI 

[0 0 6 0] LfrSgL IStHl tH^cLTMfc^ 

hM3tC2 0/iniCOtgT-^mS. pS3>9^hI 
[0 0 6 1] ^tl^^Wi£0J&UT^&^ 

#©* 37 r -r ts®® & mm u xstRroscs & 9 0 * m 

5x-A?:70 0tfm#(Df7 :/tC##J U 03 
03 li*HS6Mlc<fcS l/— t^-fco^H&^LTfe 

*ICKHU *ft-eft©WSS:CM^-:l*>FUfct!L 
WH. 5kA/cm2 T#§H?&R4 1 5nmOb- 

[0 0 6 2] HSS0!I1 i /vVg^w 

il(Dni^7'V FJf5£LTS i F-7*nSl no. 01 
Gao.09N£5 0 QytyfT, h D -AffiJPStC^J&Ufe 

ft i&ffiS 6 sjgfiWS fctf>(c#FW i: y > F- ^ 
I no.15Gao.85NS: 2 ^yfT.vn-UDW^zM 

fi£U •^CO±{cKS®i:bTy>F--^I no.05Ga 
0.95N& 5 0^>^*X hn-A©ff3K?E£f£f SSIflsS: 
jeStc 1 30-ifo^*JjlU «^;tcy > F-^I no. 15 
Gao.85NS:2 5^">^ hn-ACDiPStCT^LT^' 
tHSW 10 00^>^ha- A©#fiS-?#PWISt«) 
ffi£M*i&J8.L1Z. ZHSm-^tmSmi 1 0 fclflfiftfc UT 

T'. U£ Warning 1. 0 kA/cm2 T*4 1 5nm 

[0 0 6 3] J^IJl 2 MC&l.v^/ 
fflmGtfe&tZtz.MzkpmilLTJyY-Ztl n 
0. 15G a 0 . 85N S 2 5 icy 77. V a - Ac7)/P£ JCJ^ 
U -eoDJitciSBMiiibTy^F-^I no.05Gao.95 
n £ 5 0 icy 77, V n - acd/p:^ tc^K-tS^&xT! 

^C2 6HIr3o^yiIU ai^cy>F-^I n 0 .15Ga 
0.85N5:2 5^->^ h D-A©^${C^L/T^ftP 
ffl 9 7 5 Nn-ACD#fift?#f^«Sft®fgft 
®&^Lt^W±^SMl lfcHMtBCL-Tl/— If-* 
?^Lt„ 3C7)U— if-*?**. LgvMit 
flS^S?^l . 0 k A/c m2 T-4 1 5 n m<Z)$SB)&£GQ 
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[0 0 6 4] HSfiWl 3 
m&M 3 Ti# e>tlfe4 5 0 n mfflfll L E D USSM 
5 7fff e>tlfc5 1 5nmCD^feLEDi:, Sfef5©G a A 
s £«A 1 I n G a P?fr(Dttn£ »J &4«)ttffl 

77 3 mW. 6 6 0 nmffl^fiLE D-fo'o5: 1 K'V h 
£ U I0K7bS:16X16 T^I^t)i±T L E Drf 
^;HCU -?-CDLEDA^;i/S:M^T3 2 0X24 Oil 

a^©«)warc-^-v h^is^sra^bfc. 10 

[0 0 6 5] 

vsm<mm ^mm\z.^x\t, mmmm.<»tbt*^ 
y, fSffiBic5ioayjcs*^^soT?, fst£jf©<*s> 

$ V M n S-^tfSf bi&iNKt* fcttGaNitJftSSl 
CO^ 5 y KJiSr-fS Z.(D% KDV^v KMfrfffeft 

l Tigffitt &&. < ft y ««ffi*«^fcac ifij±f 

S. Mx.tfSa?©#-feLEDT1±4 5 0 nmtCfiWC, 
■ 3feK 2 c d , 5§3fcffi77fr 3 mWT'^tifii^ 8 0 n mgg 
T-feofefr, #389rcii*0^<0^ffl#&^r 
€» 3 i: ifHiWBt^KT t #flttcfiK8BW*LL 

< "i-S fc*SfittjWB< ftoT, /t> KIHBfcfeT* 5 2 0 n 
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